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PREFACE 


O artist, designer, or craftsman can be regarded as 
N fully equipped without a knowledge of natural 

forms. All forms of life offer rich material for 
design, whether realistic or conventional. Study from the 
life, of the human figure, the forms of all animals and birds, 
and of the inhabitants of the waters, and of plants, must 
precede mastery of the art of design. 

For that reason this book should be welcome to all 
students of art. While it is usual to teach drawing from 
the human figure and the study of plant forms, the decora- 
tive material provided by the forms of animals and birds 
has been almost entirely neglected. This book, therefore, 
is most opportune, coming as it does at a time when a 
little more interest is being shown. 

After all, the study of animal and bird forms is right 
in the main stream of artistic tradition. The early sculp- 
tots made great use of this material, although rather 
naively at times. We find animals and birds often repre- 
sented in the decoration of many of the buildings of the 
past, in mediaeval churches, and in heraldry, tapestry, and 
all forms of painting and decoration. 

Nature is the mistress of decoration, and all who would 
understand it must sit at her feet. To the essential study 
of the clearly-defined law of pattern in Nature this book 
makes an important contribution. 


Frank Brangwyn. 
October 1928. 
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INTRODUCTION 


QUICK eye and unlimited patience are the great 
A essentials for successful delineation of living birds 

and animals. When speaking. of patience, I do 
not mean that which can only slavishly copy intricate 
details, but the patience which can afford to await oppor- 
tunity. The figure painter may pose his models, but the 
animal painter can only snatch his opportunities. His 
model may remain still for half an hour, or half a minute ; 
the latter is the amount of time most probable and all that 
he should allow himself, and in that short period he must 
make all his notes. 

The drawing of animals whilst in the act of movement 
requires considerable skill and experience, and it is inad- 
visable to attempt this at too early a stage. The most 
satisfactory method is to wait for such momentary pauses 
as occur in attitudes of watching, listening or feeding, and, 
above all, every advantage taken of sleeping and sitting 
positions. These often show some exceptional fore- 
shortening, and the knowledge so gained can be applied in 
future drawings wherein action is depicted. Whatever the 
position may be, however, every opportunity should be 
taken of the involuntary movements denoting the presence 
of life. It may be only the twitching of the tail tip, or 
angle of ears, but by their introduction is avoided all 
appearance of a dead or stuffed animal. 

The simplest and most direct method of drawing should 
be cultivated from the commencement, the uncertainty of 
how long the model will retain the pose being sufficient to 
demonstrate the importance of this fact. A treatment so 
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often advocated in other branches of art, namely, that of 
getting a general effect first, and adding details afterwards, 
is usually fatal to the student of animal drawing. _In the 
event of change of position the sketch, however slight, 
should be complete in itself, with correctly suggested 
details of eyes, ears, or feet. Should the opportunity 
present itself of continued work upon the drawing, one 
can proceed with further elaboration. 

Owing to the danger of getting two or more positions 
into one outline, it is inadvisable to attempt big alterations, 
but rather to commence a fresh drawing entirely. 

A certain knowledge of the anatomy and characteristics 
of the various animals is also essential from the commence- 
ment. Hair requires to be treated as something of more 
importance to the visible form than can be suggested by a 
few haphazard scratches reminiscent of grass or cotton- 
wool, and the detail of the overlapping of feathers should 
be studied from the dead or stuffed model before proceeding 
far with sketches from life. Models for this purpose can 
often be purchased from the local poulterer; Pigeons, 
Pheasants, Guinea Fowl, Wild Duck, Hares, etc., making 
excellent material, and by the aid of skewers, pins, and 
cotton may be arranged in life-like positions of walking 
ot flying. 

Cultivation of the memory is a most important attribute, 
the mental visualization of a phase of action being indis- 
pensable, and, finally, every opportunity should be taken to 
make quick colour notes of the effect of light and sunshine 
upon plumage or the sheen of the coat. 


Edwin Noble, F.Z.S. 
October, 1928. 
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j CHAPTER I 
SHEEP 


S a model, the domestic sheep has always been of 
interest to the artist. Its stereotyped movements, 
constantly repeated by dozens of companions in 

its immediate vicinity, should logically mean an easy animal 
to study, whereas the contrary is the case and capable 
draughtsmen and painters when making such sketches 
find them most baffling, owing to the lack of any salient 
points to seize upon. This, however, is largely due to their 
own lack of knowledge of the one gteat important fact 
—namely, the Anatomy of the Wool. 

A general impression exists that feathers and hair grow 
from the body in a manner similar to that of the bristles 
from a door-mat. If that were so, we should expect to 
find a wrinkling of the feathers similar to that of the human 
skin becoming apparent at every point of movement 
during violent action. This, however, does not occur 
owing to the feathers themselves passing one above another 
by a telescopic or fanlike movement, laying closely over- 
lapped upon the inner side and upon the outer side allowing 
a larger portion of each feather to be visible. On this 
account undue exposure of flesh is seldom noticeable in 
birds, but in the case of animals it is often more apparent. 

Very few animals are without a coat or hairy covering 
in some form or another, and in most cases this has two 
characteristics—namely, a woolly undergrowth close to 
the skin for the purpose of warmth, and an outer covering 
ot thatch, of long and usually straight hairs, for protection 


against weather. 
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SHEEP 3 


The latter usually predominates upon the upper parts 
of the body, and in most cases at the angles of limbs, etc., 
serving the purpose of a gutter to run away the rain or 
prevent it settling upon the under side of the body where 
the more delicate organs are situated. Wool serves better 
than hair for such portions of the body whereon the skin 
has excessive play due to the movements of the limb 
beneath, and consequently distinct areas of wool may be 
found which appear to crack open when the skin is thus 
extended. This peculiarity is of great importance from 
the picturesque point of view, inasmuch as it ceases to 
exist after the death of the animal, with the result that the 
slightest of notes from the living model will give something 
never found in the stuffed specimen. The movements of 
the head, for example, may be very slight, so much so as 
to be almost unrecognisable by change in the contour, but 
this break in the regularity of the hair gives just the amount 
of emphasis necessary to show the action. 

In the domestic sheep the wool has been mote or less 
attificially developed to produce as far as possible an equal 
quantity all over the body, and the result is a packing of the 
masses at the points of movement, whilst equal masses 
betray no movement whatever at points less in action. 
These latter masses being thus more lethargic are at once 
seized upon by the inexperienced draughtsman, with the 
result that unimportant masses are drawn and essentials 
neglected, and the drawing is a wooden, toy-like sheep 
without action or life. 

Observe the manner in which the neck falls away from 
the shoulders (Plate 1). In very few animals does this occur 
in so marked a manner, the general rule being for it to 
take a slight convex form, due to the heavy muscles 
which support the head. A ewe neck is a term of dis- 
patagement often used to denote a similar formation 
in a horse or dog, with its consequent loss of strength 
and beauty. 


PLATE II 


HEAD OF SHEEP 
SHOWING ARRANGEMENT OF WOOL 


SHOWING THE GENERAL FORMATION OF THE Bopy OF A SHEEP BENEATH THE 
Woot CovERING AFTER CLIPPING 
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Careful study of Plate 1 will show how high the elbow 
and hind limbs are set upon the body, with its resultant 
cracking of the wool at these parts. Comparison should be 
made on these points between the domestic sheep and wild 
sheep and goats, whereby the symmetry of Nature has been 
altered with consequent deterioration of stamina. The 
domestic sheep is unable to travel either far or fast, whilst 
the wool is unable to stand continuous rain through the 
loss of the outer coat of long hairs. 


PGs I 


SHOWING DIFFERENCE OF OUTLINE BETWEEN THE WOOL 
AND THE Bopy OF A SHEEP 


PLATE III 


HORSES 
SHOWING THE RELATIVE PROPORTIONS OF A HUNTER AND A 


Heavy DrauGHt Horse 


CHAPTER II 
THE HORSE 


HEN dealing with all the domesticated animals, 

consideration should be given to their present- 

day artificial conditions of life and interbreeding 
for special requirements, such as flesh for food, speed, or 
strength, quantity of coat, etc. In other words, a know- 
ledge of the common ancestor is essential, and provided 
one can visualise this correctly, the divergence from 
type can be easily traced, and the character at once seized 
upon. For example, the bones of a horse’s leg become 
simple to understand if one realises that originally it was of 
a five-toed animal, about the size of a fox, and known as the 
Hyracotherium (Fig. 2). During the progress of time he 
grew in size, but lost the use of two of his toes, and the next 
link comes in the shape of Mesohippus (Fig. 3), a three-toed 
horse with first and fifth toes present, but barely reaching 
the ground. 

From this we come down to the comparatively modern 
Hipparion (Fig. 4), which inhabited these islands previous 
to man, and excellent fossils are to be found in the Natural 
History Museum at South Kensington of the bones of the 
leg and head of this animal. 

Living types are found in the Tapir and the Rhinoceros, 
both closely allied to the Horse tribe. Observe the iden- 
tical action of their muzzles with that of the upper lip of a 
Horse when searching for small particles of foods. Both 
eye and ear ate again similar, and the feet of the Tapit show 
four distinct toes to each front leg and three to each hind 
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HYPOTHETICAL EVOLUTION OF THE HORSE’S LEG 


PiGe2: Fie. 3. 
HyRACOTHERIUM MESOHIPPUS 


Fic, 4. Fic. 5. 


HIPPARION HorsE 


leg (Fig. 6), which it has retained in its environment of 
marshy swamps. Scientific theory is that some forms of this 
animal left the low-lying swamps and gained an existence 
in higher and firmer grounds, wherein the soft splay foot 
not only ceased to become a support, but actually a 
hindrance to sustained or quick movement. Figs. 2 


Fic. 6. 
Fore aND Hinp Foot or TAPiR 


to 6 show plainly the 
hypothetical process of 
evolution and how the 
middle finger nail finally 
becomes converted into 
hoof. The horse still is 
a three-toed animal, for 
the splint bones are 
merely relics of thesecond 
and fourth toes in the 
last stages of their disuse. 
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Another point of interest is the evolution of the tail of 
a Horse which explains certain characteristics in early 
sculptures and drawings. Figs. 7 to 10 show the tail of com- 
mon Donkey, Zebra, Prjevalski’s Horse of Siberia, and domestic 
Horse. ~ Prjevalski’s Horse is believed to be a living type 
of the original wild horse of Europe, and we find the exact 


EVOLUTION OF THE HORSE’S TAIL 


Fie. 7, Fia. 8. Fic. 9. Fic. 10. 
DONKEY ZEBRA PRJEVALSKi’s HorsE DomeEsTIC 
OF SIBERIA HorsE 


type of tail which is depicted on all drawings of horses by 
prehistoric man in France. It is also quite typical of many 
of the coarser and underbred horses which may be found 
in Northern Europe to-day, but not that of the Southern 
parts where the influence of the Barb or Arabian Horse 
is greater. The tail of the Arab is set on the body in such 
a way that the spinal column is continued a few inches in a 
horizontal direction before slowly and gracefully curving 
downwatds, whilst the long plumes of hair commence at 
the root. 

Our race of English Thoroughbreds are descendants 
from an early Arabian ancestor, and consequently all carry 
the plumed tail in contrast to that of the English Shire 
Hotse, or Cart Horse, where the tail is curved immediately 
upon leaving the body, and has a series of short stiffer hairs 
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THE HORSE II 


upon upper part, and plumed upon lower portion only, a 
similar type well shown on vases and ornaments of Early 
Greek Art. 

Upon the Parthenon Frieze will be found the Hog 
Mane of the Prjevalski Horse, and the Ass tribe. 

For all ordinary purposes of proportion, the following 
simple measurements will be sufficient. 

A well-bred Hunter (Plate 111) or Polo Pony should stand 
in a square. A line drawn from top of withers to ground 
should equal one drawn from point of shoulder to point of 
rump. 
The elbow should be exactly half way. 

The length of head should equal length of neck from 
root of ear to shoulder, or length of shoulder from withers 
to point of shoulder. 

The height of a horse is about two and half times the 
length of head. 

In other types of horses, however, these measurements 
slightly vary. The Thoroughbred Racehorse may stand 
higher at the withers, due to increased length of leg, 
although this may be again counteracted by greater slope 
of shoulder and length of quarters, and the head may be 
longer. The difference is actually slighter than it appears, 
and the same applies to the Cart Horse (Plate m1). The ideal 
type should look long and low, and is due to increased 
depth of ribs; elbow set slightly lower, so shortening and 
strengthening the legs ; thickening of neck, especially at the 
base, and so developing chest muscles ; and thickening of 
the head and jaw. 

Both this breed and the Race Horse are specialized types 
for excessive but short bursts of speed, or strength 
combined with weight, but the Hunter is the natural 
combination of both, and conforms to the same standard 
measurements which apply to other animals requiring 
similar qualities, notably, the Greyhound and some of 
the Deer tribe. 
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In human portraiture the expression of the sitter lies 
very largely in the eyes and mouth, but in animal portraiture 
this is not the case. Very little expression is shown in the 
eyes of a horse beyond the extremes of fear or anger, and 
none whatever is shown in the mouth. Ears play a far 
more important part in expression, the prick forward or 
otherwise giving some indication of their feelings. 

The individual character of every horse is, however, 
shown to a very marked degree at one point—namely, the 
contour of the frontal bone. 

Plate rv clearly shows the concave contour of the 
Arabian as compared to the more convex or roman-nosed 
form of the Cart Horse, whilst the thoroughbred Racehorse 
is a modified form of both. This can be mote easily 
tealized if a tracing be made over each skull. In the 
foreshortened view this is even mote apparent, and in 
portraiture should always be carefully studied. 

A criticism from the owner will often be to the effect 
that the head is too heavy, and a careful revision of this line 
will nearly always rectify the fault. 

It is a curious point how seldom either owner, trainer, 
ot groom can point out exactly where the portrait fails. 
They will remark at once whether the likeness is good or 
otherwise, but words fail them to indicate the precise 
variation. The explanation is perhaps that they, by con- 
tinual knowledge of horses, have only unconsciously 
absorbed these details, to them the result of years of experi- 
ence and practice. But the artist with properly trained 
eye and by visualizing the accepted type can pick out 
unettingly small variations, and by the faintest exaggeration 
of same depict the individual character (Plate v). 

There is no necessity for the artist to be familiar with 
the separate bones of the horse’s head. It is sufficient for 
him that they consist of upper and lower jaw, the most 
important point being the Zygomatic Ridge, no other 
animal having it developed in quite a similar manner 
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In the proportions of 
the head, the lower point 
of the Zygomatic Ridge 
should about equally 
divide it in length,and the 
eye socket should again 
lay about midway be- 
tween this and the top of 
the skull. These points are 
important as giving the 
position of the harness. 

Note the shape and size of the ridge of bone above the 
eye socket (Fig. 11). Over this ridge rests the forehead 
strap, attaching to the cheek straps which lie behind the 
eats, and which follow the line of the Zygomatic Ridge 
down to the corner of the mouth. The nose band should 

met ee lie exactly the 

eon width of two fin- 

gets below the 

point of Zygo- 
matic Ridge. 

The neck ver- 
tebrze (Plate v1) 
has little of inter- — 
est to the artist 
owing to the 
heavy covering of 
powerful muscles. 
The Af/as bone is 
called after the 
mythological gi- 
ant who support- 
ed the heavens 
upon his should- 
ets, theheadbeing 
supported by this 
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bone. The Axis is the next bone of the vertebral column, 
and, as its name denotes, is the axis upon which all 
movements are made. 

The Ribs on either side number eighteen. ; 

The bones of the forearm are Scapu/a or shoulder-blade. 

The Humerus. 

The Radius and Ulna, the latter two being fixed and 
' inseparable. For this reason a horse cannot rotate the 
arm as in the Human or the Cat and Dog tribe. The action 
_ of the forearm of a Horse is merely to and fro, therefore 
it is unable to change direction suddenly when travelling 
at full speed, but must either take a wide sweep or reduce 
speed and pivot upon the hind legs. 


Figveua: Fic, 14, Pie, 15. 
SHOWING THE JOINTS AND LIGAMENTS OF KNEE 
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The knee (Figs. 13 to 15), so called, of a horse is identical 
with the wrist of the human forearm. The collection of 
small bones are bound together, and enclosed by ligaments 
and covered by skin only ; it is, therefore, important to 
understand the general shape of the whole. 

The Metacarpus consists of one large bone and two 
rudimentary ones, known as Splints. These, as previously 
pointed out, are the rudimentary second and fourth toes. 


Fic. 16. Fic. 17. Fic. 18. Fic. 19. 
PAsTERN PATELLA Hock JoINTs 


FETLOCK AND HOCK JOINTS 


The Greater and Smaller Pasterns (Fig. 16) compare 
with the human finger joint with its bony covering of 
finger nail or Hoof. 

The Pe/vis (Fig. 12) has two very important projections, 
the IZum and the Ischium, both of which have a tremendous 
influence upon the form, the Pubis bone being hidden. 

The bones of lower limb are :— 

The Femur. 

The T7bia and the Fibula. 

The Pafe//a or Knee-cap (Fig. 17), as in the human knee, 
is merely attached to the Femur and Tibia by ligaments, but 
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itself serves as a point of attachment for some important 
muscles, and in drawings of movement its position requires 
to be well understood, and in a similar manner, Figs. 18 
to 19 show the ligaments which bind the hock or hee] of 
the Horse. 

The heel portions marked black in Plate vr are two 
fatty cushions which serve as buffers to lessen the effects 
of jarring or concussion upon the foot. 

It will be noticed that no mention has been made of a 
Clavicle or Collar-bone. The purpose of this bone is to 
brace out the shoulders so as to give a free use to the arms. 
It is found in nearly all the birds, and in many of the climb- 
ing, burrowing, or flying animals, such as Squirrel, Mole, 
and Bat, but in the Horse and Dog it is quite absent, and 
in the Cat tribe is found in a very undeveloped state. 

The important muscles of the head are : 

The Levator Nasolabialis or Maxillaris, which is the 
elevator of upper lip and corner of mouth. 

Zygomaticus, the action of which is to pull down the 
lower portion of the Orbicu/aris, or muscle of the eye, and 
to raise the corner of the mouth. 

_ The Nasalis, which is attached to the cartilage of the 
nose and dilates the nostrils. 

The Caninus, with similar action, also elevating the 
upper lip. 

NOTE.—A Hotse under the effects of excitement or 
violent action brings all the above muscles into movement. 
They, therefore, have an important influence upon light 
and shade and expression, and are made very visible by the 
cast shadow from nose band of bridle. 

Muscles of lesser importance, inasmuch as they alter 
but little in shape, are the Massefer, giving the closing 
movement to the lower jaw ; the Tempora/is, with similar 
action, and the Buccinator, which flattens the cheeks, thus 
pressing the food between the teeth and also retracting the 
corner of the mouth. 
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The neck is supported by a complicated and powerful 
seties of deep-seated muscles, called the Complexus, but 
this is again covered by the Sp/enius muscle, originating in 
the mastoid process at the base of the skull and attaching 
to the transverse processes of the upper cervicle vertebre. 
Its action is to extend or incline the head. 

The Longus Colli is also a deep-seated muscle, originating 
from the first six dorsal vertebre and attaching to underside 
of AZ/as. Its action is to cutve 
the whole neck downwards, and 


is partly covered by the Splenius. es 

The Serratus Magnus, al- w1 2S 
though not a superficial muscle, A i 
is of great importance, as its y dj 
peculiar form is always well Abs AK 


marked in well-bred and thin- Fic. 20. 
skinned horses. It originates 

from the first seven ribs and the last five cervicle vertebre 
by a series of digitations, and is inserted in the inner side 
of the Scapula. Its action is to attach and raise the 
trunk between the shoulder blades, and also to raise 
the ribs in inspiration, consequently may be plainly 
visible when the horse is breathing rapidly, such as after 
a race. 

The Caracohyoidaeus is metely a flat membraneous tendon 
which covers the Carotid Artery and the main portion of the 
wind-pipe, or Trachea. 

The Sterno-Mastoideus arises at the top of the Sternum 
and inserts into the lower jawbone under the Parotid Gland. 

On the top of this lies the Jugular Vein. 

Two small muscles shown in one plate only are the 
Sterno-Thyroideus, which arise from the Sternum and becom- 
ing tendinous partially cover the wind-pipe and insert into 
the Thyroid cartilages. 

NOTE.—The Splenius passing over the A//as and 
Axis bones becomes very fleshy and forms one single mass 
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DEEP LAYER OF MUSCLES OF THE HORSE 
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very noticeable in all sideways movements, casting a heavy 
shadow upon the neck. 

The Shoulder Muscles (Plate vir) ate the Triceps, 
powerful muscles in three well-marked parts or heads. It 
originates from nearly the whole of the lower border of the 


Pict. 
DrEep Laver oF MuscLes 


Scapula, and also the inner and lower side of the Humerus, 
and inserts by tendons to the O/ecranon or elbow. Its action 
is to extend the forearm. 

A small muscle whose influence upon the surface can 
be plainly seen is Teres Minor. It originates from the lower 
edge of Scapu/a, and running across the biceps inserts in the 
Humerus neat the top of the De/toid ridge. It has an impor- 


tant action in the flexing of the shoulder joint. 
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__ Infraspinatus, as its name denotes lies upon the lower 
side of the spine of Scapula, and Supraspinatus upon the 
whole sutface above the spine of Scapula. It also extends 
the shoulder joint and assists in preventing dislocation. 


Fic. 22. 
Muscies OF THE HorsE 


The Trapezius. 

The Longissimus Dorsi is the most important muscle in 
the trunk, and is again covered by the fascia-like Latissimus 
Dorsi. 

The Pectoralis is an important muscle, inasmuch as it 
varies considerably in the different breeds of horses. Much 
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_ of the pulling power depends upon this muscle, its action 


zx 


_ being to draw the shoulder and arm downwards and back- 


_watds. Ina similar manner to the Pectoralis of the human 
figure, this muscle splits up into bundles, very marked in 


- the chest of a man of 
__ gteatphysical develop- 
ment, and the same 
_ tendencymay be found 


in the chest of a 
powerful, heavy 
draught hotse. 

The three most 
important muscles in 
the movement of the 
front leg are the Biceps 
and the Bracialis, the 
action of both being 
to flex the forearm, 
whilst the Triceps, a 
prominent muscle with 
its clearly marked four 


_ divisions, extends the 


_ forearm. 


There are six Ex- 
tensors in the forearm, 
but only three require 
notice. Extensor Carpi 
Radialis 1s a powerful 
muscle arising from 
the outer side of 


Big.223: 
SurFACE MUSCLES 


Humerus and becoming tendinous as it passes over the knee, 
inserts upon the upper end of the Mefacarpa/; its action 1s 


to extend the forearm. 


Extensor Digitorum Communis and Extensor Digitorum Brevis 


upon the lower pastern. 


passing over the knee downwards to finally unite and insert 
. Their action is to extend the foot. 
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There are seven Flexors. 

The Perforans or Deep Flexor arises on the inner Epicon- 
dyle of the Humerus, and becoming tendinous, passes on 
the inner side of Pisiform bone, and over the Sesamoids, 
finally dividing and inserting into the Coffin Bone or Navicular. 

NOTE.—This latter bone is 
small and embedded in the hoof. 
(See back view.) 

The Perforatus ot superficial 
Fkxor atises from immediately 
above the previous muscle, and 
follows the same course until it 
passes over the Sesamoids, when 
it divides and inserts into the 
lower edge of either side of the 
lower pastern. 

Flexor Carpi Ulnaris (Plate rx) 
is a very obvious muscle, which 
inserts into the Pisiform. The 
action ofall these, as the name de- 
notes, is to flex the arm and foot. 

NOTE.—Both Perforans and 
Perforatus, although deep-seated 
muscles, have important bearing 

Fic. 24. upon the drawing of a horse’s 

INSIDE OF THE THIGH MuscLE leg, if the fact of their becoming 

tendinous is properly realised. 

After passing behind Pisiform, and held in their place by 

a ligamentous wrapping, they stretch down the leg and over 

the Sesamoids in a perfectly straight line. Any curving of 
this line at once depicts weakness and lameness. 

The muscles of the hind limb are the G/yteus, which 
practically covers the upper part of the Pe/vis. 

The Gracilis (Fig. 21), which arises from the Pubic region 
and inserts into the inner side of the Tibia ; its action is to 
adduct the thigh. 


THE HORSE a7 


The Biceps Femoris, which flexes the leg. 
The Semitendinosus (Fig. 22), which originates on the 


- 
Ischiatic tuberosity and passes by a tendon into the Tibia and 
_ the Semimembranosus, which arises from almost the same spot 
with similar insertion, but showing as two separate muscles 
in their fleshy passage. 

Z 


VTi 


j BIG. 25. 
SHOWING THE DIRECTION OF THE Hair TRACTS 


Fig. 23 shows the general surface appearance of the 
muscles. 

Their action is to adduct the thigh and flex the stifle joint. 
The Sartorius is a muscle upon the inside of the thigh and 
is visible in jumping or rearing positions (Fig. 24). 

Examination of Plate v will suggest a more complicated 
muscular development than is shown by the diagrams in 

‘certain portions of the body, notably the chest. 
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THE HORSE 29 
_ This appearance, however, is caused by the play of 
light falling upon the hair which at some points entirely 
changes direction. 
Fig. 25 shows the direction of the hair tracts, and 
attention should be ditected upon the manner in which it 
passes forward between the forelegs and meeting the down- 
ward directed hairs upon the Pectoral muscles of the chest 
causes a distinct radiation, with the direct consequence that 
the light will fall upon the hair in one spot in such a manner 
_as to give the sheen, and in another to give the local colour 
_of the hair only. The same alteration of direction will be 
found upon the flanks of the horse. 
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CHAPTER III 


THE COW 


the horse and the cow is all that is necessary, and 


. A BRIEF statement of the differences in structure of 


it will be found that these are more apparent than 
real. Comparison of the two skeletons (Platex1z) will quickly 
show the principal points of variation, the Cervicle Vertebre 
being shorter and the Spinous Processes of the Dorsal 
Vertebre being longer, with a corresponding increase in 
the height of the Scapu/a, with the result that the neck 
appears thicker and to be set lower on the shoulders than 
it does in the horse. 
The ribs are thirteen in number on either side. 
The skull of the cow is more clearly pyramidal and is 
shorter and wider. The feet, however, are the points 
where the greatest variation occurs, Four Digits being 


_ present, whilst the Sp/nt bones are absent. The two Digits 
which form the cleft hoof have three Phalanges and three 
_ Sesamoids each. The second and fifth, which are mere 


Vestigas, and are placed behind the fetlock, do not 
articulate with the bones of the leg. 

The very marked difference in the external appearance 
of the cow is due, however, to the considerable alteration 
which takes place in the bulk and shape of some of the 
muscles. Certain of these brought into action by the horse 
in the motions of jumping or galloping are totally unde- 
veloped in the cow, whilst, on the contrary, the production 
of flesh for food purposes has caused the development of 
totally different features in this animal. 
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34 ANIMAL DRAWING AND ANATOMY 


On the face, the Frontalis muscle, which is relatively 
unimportant in the horse, is greatly developed and prac- 
tically covers the greater part of the Nasa/is muscle. The 
Zygomaticus is again more developed, whilst the Ma/aris 
spreads over the cheek in a broad mass. 

‘ NOTE.—The muzzle of the cow has very little move- 
ment when compared with the mobile lips of the horse, and 
hence the lesser development of the muscles governing 
same. 

In the neck the Sp/enius presents different features. It 
is quite a thin muscle and partly blends with several others, 
ptincipally the Trachelo Mastoideus, which is, again, a small 
muscle in comparison with that of the horse. The 
Rhomboideus is well developed, however, and extends 
further and is covered by the Trapez/us, again much thicker 
and broader. In the forearm there is little difference, with 
the exception of the tendons, which in most cases divide, a 
branch extending to each digit. 

The Biceps Femoris and Vastus Externus are larger, 
also the Fascia Lata, which extends lower (Plate x1). 

The Semitendinosus and the Semimembranosus atise on 
the Ischium only, and are quite small and unimportant. 
Their absence explains the principal cause of the differ- 
ence in the appearance of the hind-quarters of these two 
animals. 

It should be realised that the entire system of the cow 
is devoted to the production of milk, and that the formation 
of flesh interferes with this function, hence the prominence 
of such points as the I/ium and Ischium, Scapula, Ribs, etc., 
etc. In bullocks, these points are not so prominent owing to 
the greater amount of flesh carried, the ideal animal from 
the butchers’ and breeders’ point of view being that with a 
back as straight and as broad as a billiard table. 

There does not appear to be any laws governing the 
colour patches of cattle in a wild state, all being whole 
coloured ; neither does the hair take any distinct changes of 
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obvious point being the star upon ae aos 


For characterisation purposes, 


be paid to the heavy wrinkling of the loose skin upo 
at the elbows, and upon the neck, especially with any 
ways movements; similar actions in the horse showin; 
but little wrinkling “4 


CHAPTER IV 


THE DOG 


ANY efforts have been made to trace the ancestry of 
the modern domestic dog, and although some scien- 
tists are inclined to dispute the fact,on the grounds of 

insufficient evidence, it is now almost universally recognised 
that to the wolf tribe must we look for the original parents. 
Whatever may be the doubts of a Zoological scientist, there 
are none so far as the artist is concerned. To the wolf alone 
does he look for his general type of dog, and however much 
the proportions of our different breeds may vary, the coat, 
with few exceptions, follows one rule, and conforms to 
certain clearly defined masses of hair growth. These 
masses may be found exaggerated or the reverse, but never- 
theless all can be discerned as being variations of the 
growth of hair on the body of the wolf. 

The hair of the wolf is of two kinds (Plate xv1), an outer 
covering of long, coarse, dark hairs acting as a thatch and 
growing through the fine wool next the skin. The impor- 
tance of offering the smallest possible resistance to the pas- 
sage of the animal through grass, bushes, or other obstacles, 
and the necessity for running off the rain, especially when 
lying down at rest, are the two important factors when con- 
sidering the direction of hair, and this is complied with by 
the backward and downward direction taken throughout. 
There are, however, certain local requirements which 
necessitate a compromise ; for example, the radiation of the 
hair about the eye. The eye is protected from any small 
obstacle or flying object, such as flies, dust, etc., etc., which 
may have a tendency to be brushed into it, by the radiating 
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hair which, by coming into opposition with the upward 
gtowing hair of the nose forms a little ridge which is so 
marked a feature in the faces of most hairy animals. Drops 
of water, tears, etc., are also run off quickly, which would 
not be the case if against the grain. The radiation upon the 
chest is accounted for by the hair upon ribs coming forward 
and meeting the downward hair from throat and neck. 
The necessity for preventing small objects from working 
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Fic, 26. SHOWING ARRANGEMENT OF HAIR 


underneath the body, to become ticklish or troublesome to 
the more vital organs, is possibly a reason again for this. 

The drawing of a dog lying upon its side (Plate xvi) 
shows how important is the knowledge of the hair growth. 
In a slight sketch such as this, the art of suggestion is all 
important, and every touch, however tentative, should be 
full of meaning; therefore the greater the necessity to 
differentiate clearly the lines which denote shadow, struc- 
tural form or hair. For the same reason the drawings of 
puppies are introduced, the curves of infancy and the 
colour being suggested by the hair alone. 
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In examining the drawing of the wolf, note the furtive, 
cruel expression so characteristic of the animal. The 


_ following points contribute to that impression: The 


movement of the upper lip, showing the tremendous length 
of jaw ; the oblique angle at which eyes are set in the skull ; 
the stealthy action as shown by length of stride covering 
gtound with least possible exertion 
ot noise; the carriage of the tail, 
gtowing well below the level of the 
back, and seldom raised unless in 
action, as shown in drawing. When 
standing or walking the tail is always 
carried well down between the hind- 
legs, a mark of cowardice when seen 
in a dog. It is interesting to mark 
the carriage of tail through the 
various breeds of dogs (Fig. 27) ; the 
greater the distance between them 
and their ancestor, the wolf, the 
higher and more erect the tail is 
carried, finally reaching the extreme 
limit in the artificial toy dog, such as 
the Pom. and the Pekingese spaniel, Fae 
whete it is carried so high as to fall = Back View or TrrRIER 
over the back in the form of a plume. 

Exceptions to this, however, are found in the Chow 
and the Esquimaux or Samoyede, both being decidedly 
wolf-like in character and ways, and the latter are, in fact, 
often interbred directly with the wolf. 

The coat of a Collie (Plate xviit and Fig. 28) follows very 
closely the arrangement of that of the wolf. The cheek 
patches, however, ate lengthened, and fall downwards 
instead of standing out from the sides, and by merging into 
the long ruffle of neck hair, become the magnificent front 
and collar of the Collie. The masses of hair upon the back 
ate clearly shown, and the exaggeration of the hair upon 
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back of forelegs forms the feathering. Note how the 
colour follows these changes of hair. 

The expression of the head becomes less wolfish, the 
eyes being rounder and set more at right angles to the centre 
line of skull. The ears, whilst remaining erect, droop at 
the extreme tips. The legs, whilst appearing shorter, are 
not actually so, being due to the increased heaviness of the 
body and the long hair. The tail is set slightly higher at 
the root and is carried in a gayer fashion. 

NOTE.—The degtee of breeding of a Collie can usually 
be told at a glance by this point. A mongrel Collie will 
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catty his tail in wolf fashion without a curl, whilst a well- 


bred dog always curls the tip upwards. The feet, as in 
all the dogs built for speed, are small and compact. 

The Collie gets his name from the word “Colly,”” which 
is the old-fashioned title of the Highland black-faced sheep, 
and as he is undoubtedly a dog of the Highlands, the Collie 
dog means a “Sheep dog.” 

In comparing the coat of a Chow (Plate xrx) the cheek 
patches are again prominent, but not so as to fall in a down- 
ward direction. They stand erect from the face and form a 
complete surrounding collar or ruffle, which is again re- 
peated by the neck fur, thus forming a double collar. The 
hair is rough and wiry in texture, appearing as if ‘‘on end,” 
and does not lie close to the body anywhere. The ears are 
still of the wolf type, but a greater expression of intelligence 
is given to the face by the rounder eyes and heavy thoughtful 
brow. ‘The hair upon the thighs is similar to the wolf and 
the Collie, but the tail is carried erect, falling over the back, 

NOTE.—The Esquimaux and Samoyede are similar in 
coat arrangement and all three breeds show a short-legged 
sturdy type, built more for strength than speed. 

The beautiful silken texture of the Spaniel’s coat (Plate 
xx) is in direct contrast to all the previous dogs ; it is flat and 
wavy, forming small curls upon the ears, which are long 
and pendulous. They start low down upon the side of the 
skull, thus giving full prominence to its broad domed shape. 
There ate no vestiges of any cheek patches or ruffle, but 
the chest is well covered with curls. The thigh patches 
again do not grow as on the Collie, but in the form of curls 
extending down to the hocks. The feet are broad and 
open. All the Spaniel breeds are as much at home in water 
as on dry land, being bred for the express purpose of flush- 
ing birds whose habitat are swampy lands and edges of 
rivers, lakes, etc. Therefore, the wide open foot supports 
their weight upon the spongy ground, at the same time 
giving a broad paddle for swimming. Between the toes 
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is usually found a thick growth of coarse hair, which serves 
as a protection against injury to the tender portions between. 

The Scottish Terrier (Plate xx1) possesses little beauty 
from the point of view of the painter, being square and 
stocky, with a large, ugly head and a harsh coat. His com- 
panionable qualities, however, atone for this deficiency, 
and as a sportsman he is hard to beat. 

The hair masses are hardly distinguishable, owing to 
the even growth of coat, and it is interesting to note 
that there is not any change of colour, due to the same fact. 

In this breed the head takes a different character entirely 
owing to the hair. A fierceness of aspect is given by the 
suggestion of beard and moustache, whilst the eyes are 
partially obscured by the longer hair of the nose being forced 
upwards and outwards by the radiation of that about the 
eyes. The cheek tufts are absent, also the neck ruffle, 
although a suggestion of their presence can be detected by 
the manner in which the hair curls at these points. The 
converging masses of the throat can be seen forming a ridge 
on either side down to the chest, where it again meets the 
hair, arising from between the forelegs. 

NOTE.—The different form taken here when com- 
pated with the skin of a horse. The longer hair upon 
the back is not conspicuous, but can be faintly traced, and 
upon the fore limbs it forms a distinct ridge at elbow, and 
from thence down to the wrist. Upon the hind limbs it 
extends as far as the hock. 

Both the Poodle (Plate xxm) and the Sheep dog (Plate 
XIX) ate the exceptions to the general rule as to hair arrange- 
ment. In these two dogs the hair has been artificially 
developed to such an extent that it completely hides the 
form of the body beneath, and the equal density of growth 
showing but little change in direction has given them 
something of the lack of character seen in the sheep. In 
cases such as this, it is upon shadow masses only that the 
attist is forced to rely. 
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The Sheepdog should be a powerful, tireless beast, 
capable of considerable speed under all circumstances. His 
well-developed and powerful hind-quarters give him a 
rolling action when trotting, similar to that of a bear, a 
likeness accentuated by the movement of the coat. The 
peculiarity of this breed being tailless is supposed to date 
from the time of the Conquest, when dogs for hunting 
purposes were the exclusive possessions of the great nobles. 
A powerful dog, however, was very necessary to the serfs 
to protect the flocks and herds from attacks of wolves, etc., 
and these were marked by “tawing” or cutting off three 
toes. This so interfered with their running that the tail 
was substituted for the toes, and it is possible that the 
Sussex Bobtail Sheepdog is a direct descendant of these, 
and has by selection become a tailless breed. The mark or 
badge denoting a Sheepdog has until quite recent years 
remained as a tailless dog, such being exempt from licence 
duties, and, in the opinion of many ancient shepherds, a 
tailless dog is preferable with sheep, because without this 
ornament he cannot turn so quickly, and is, therefore, 
obliged to make wider circles, thus causing less excitement 
and flurry to the sheep. 

The English Setter (Plate xx) is a dog greatly beloved by 
all animal painters, owing to its beautiful form and colour. 
The soft, silky coat is more like the plumage of a bird, and 
reflects the varying sky and surroundings, whilst the cling- 
ing texture shows every play of muscle and movement. 
Only on the ears and throat, tail and legs can be found any 
curls, and here they are full of dainty and subtle lines. 

In the Deerhound (Plate xx1) we have another graceful 
dog, but requiring an entirely different treatment to do full 
justice to its beauties. The general ruggedness of character 
is accentuated by the brows. 

That the Greyhound (Plate xxmm) is of very ancient des- 
cent there is not the slightest doubt. The dogs depicted 
upon many Greek and Egyptian vases and Assyrian sculp- 
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tutes show a thin, long-legged dog, not unlike our modern 
Greyhound, and many authorities are inclined to think that 
this breed is really one of the purest forms left of the olden 
_ time dog, and owing to its having been always used for the 
same purpose, namely, the swift pursuit of and capture of 
some smaller fleeing animal, there has been little inducement 
to alter his shape, or, in other words, we may presume any 
alterations were not a success. Certainly, it is more than 
a coincidence that three animals built for speed, namely, 
the Hunter, the Greyhound and the Deer, should all be of 
practically the same proportions, and their height from 
gtound to shoulders should approximately be the same as 
the length of the body from point of shoulder to rump. 

NOTE.—The name Greyhound is supposed to be a 
corruption of Gaze hound, from its hunting by eyesight 
alone, but some authorities attribute it to the early British 
name, Goath Hund, ““Goath” meaning “the Wind.” This 
the Anglo-Saxons called the Grewhund, since corrupted to 
Greyhound. 
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CHAPTER V 


BIRDS 


upon the flight of birds will not be out of place. 
The first points to be recognised are that the 
bird is heavier than air, and, therefore, the force of 
gravitation drawing the body down to earth comes into 
play. The bird does not master the force of gravitation by 
mere muscular power, but by a marvellous system of planes, 
which enable it to float upon the currents of air. It is 
obvious that if a bird is to support itself by the downward 
blow of the wings upon the air, it must at the end of each 
downward stroke lift the wings upwards again, so as to 
prepare for the next downward movement. But each 
upward stroke would be in danger of neutralising the effect 
of the downward stroke were it not for two things—the 
overlap of the feathers and the convex and concave surfaces 
of the wings. The enormous difference this makes may 
be gathered if one considers the effect upon an umbrella by 
the wind. Ifthe under or concave surface is exposed to the 
wind, the resistance is enormous as compared to the bulging 
ot convex side, and, in a similar manner, the effort to lower 
the wing of a bird is so much greater as compared to the 
upward stroke when one realises that the wing of a bird is 
convex upon the upper surface and concave below. This 
fact is commonly overlooked by the student and painter of 
birds, with the result that a considerable portion of the 
beauty of the bird is unappreciated, namely the graceful 
lines of the wing (Plate xxrv). 
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B vent proceeding with the anatomy, a few words 


56 ANIMAL DRAWING AND ANATOMY 


Again, it will be noticed that the quill of the principal 
flight feathers is not placed exactly in the centre, and in 
overlapping the broader section will always be found to be 
underneath (Plate xxv). During a downward stroke of the 
wing the broad section will be pressed tightly against the 
narrow section of the feather above it, making one complete 
surface, and the passage of the air along this enables the 
bird to rise. The upward stroke, however, does not nullify 
this by bringing the bird down again, because the broad 
section of the feather is now unsupported and allows a 
certain quantity of the air to pass through the wing. Thus 
the muscular power of the downward stroke being so much 
gteater almost all the muscles of flight upon a bird will be 
found upon the under surface of the body. 

By means of the broad ligament at the base of the quills, 
the flight feathers can be turned at an angle in a manner 
similar to a Venetian blind. The action of soaring is 
practically that of sliding down the air until by closing the 
planes it once more rises, without effort, the air rushing 
under the convex wing. 

The body of a bird is not covered thickly with 
feathers growing evenly from the skin. With but one 
or two exceptions all birds have large, bare tracts or 
spaces, from which feathers do not grow; these 
tracts in many cases, being nearly equal in the aggregate 
area to the feathered tracts (Plate xxv1). They are known as 
Apteria, or naked tracts, and Pyery/ae, or feather tracts. 
The feathers themselves vary in size and form upon each 
tract, and it is due to these spaces that the various move- 
ments of the bird do not cause a wrinkling or cracking of 
the feathers, such as is found amongst the animals. 

During life the naked tracts are not visible, being 
coveted by the overlapping feathers, but their importance 
to the artist lies in the fact that the groups can be clearly 
followed in the plumage, giving a surface modelling to 
what otherwise would be a globular mass of feathers. 
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The sculptor, for example, by a proper appreciation of these 
masses, can suggest the feathering although unable to 
avail himself of colour or pattern, and the designer, when 
treating a bird in a conventional manner, can work to a 
clearly defined plan instead of letting the pattern become a 
matter of chance. 

These tracts vary slightly in size and shape in different 
birds, but the main arrangement is all that is necessary to 
the artist. 

Although the bones of a bird correspond to those of 
mankind and animals, a closer examination will show that 
many of them are more or less soldered together, making 
one solid framework, whilst others have increased in num- 
bers. To the artist, the skull of a bird is not a complex 
structure, the greater portion of it being taken up by the 
huge eye cavity (Plate xxv1). 

This is hardly to be wondered at when it is realised that 
a bird depends almost for its very existence upon its sight, 
either for safety or food. In connection with this, it is 
interesting to note that nearly all birds of prey have the eyes 
placed well in front of the skull, whilst those that are preyed 
upon have them placed on either side where they can see 
all round them. Compare the Hawk or the Owl with a 
Pigeon or a Sparrow, and the same rule, when applied to 
animals, the Rabbit and the Mouse, compared to the Cat 
and the Fox. The eye of a bird is perfectly round and is 
usually black, encircled by a highly coloured iris, which 
contracts or enlarges at will. 

The faculty of focus adjustment is very highly developed 
to accommodate the almost instantaneous changes of vision. 
A Hawk soaring like a speck in the blue sky minutely 
watching every movement upon the earth below, makes his 
deadly plunge with unerring aim. A Woodcock avoids 
evety obstacle in the thickest coppice whilst travelling at 
a tremendous speed, and a Pigeon or a Sparrow whilst 
pecking up the crumbs from the ground, can watch every 
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movement of the prowling cat or overhead hawk. The 
eye of the Owl is specially adapted for nocturnal use ; the 
radiation of the feathers and the series of bony plates con- 
centrating the vision, although, in addition, this bird 
possesses a very acute sense of hearing. 
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The bird has three eyelids, upper and lower and nictita- 
ting membrane. When sleepy, the lower eyelid almost 
covets the eyeball, in contrast to the human eye wherein the 
upper lid possesses the greater movement, but when wink- 
ing the bird draws the nictitating membrance across the 
eyeball. This membrane, or third lid, is semi-transparent 
and dilutes the intense glare whilst enabling it to see plainly, 
si is undoubtedly made use of when facing the light of 
the sun. 


BIRDS a 


Another safeguard possessed by the bird alone is the 
power of turning the neck farther round than is possible 
to either mankind or animals. This faculty is owing to 
two causes—firstly, at the base of the skull will be found a 
small knob which fits into the first vertebre of the neck 


SCAPALA 
MUMERUS 


Radius 


ASE 
7 


CAUDAL VERTESRE 


METATARBUS 


Fic. 30. 
SKELETON OF A PIGEON 


and serves as a single pivot, whilst all other animals possess 
two projections, one on either side; and secondly, the 
increase in the number of Cervicle Vertebra (Plate xxv1). The 
long neck of the Giraffe only contains seven neck-bones, 
whilst the Sparrow possesses fourteen, and the Swan as many 
as twenty-three, and this flexibility on the part of the bird 
enables it to reach any part of its plumage. The remainder 
of the Vertebre on the contrary have become fused in such a 
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manner as to be practically one bone, with corresponding 
lack of movement. In a bird almost the entire muscular 
power is devoted to the powers of flight, and as the greater 
the muscle the more powerful must be the bone to which 
it attaches, consequently we find a considerable increase 
in the size of the bones to which the wing muscles are 
attached. The great flight muscles, or Pectora/ muscles, 
form the breast, and these lie on either side of a strong 
keel dividing the Steraum or breastbone. The shape of the 
keel varies in nearly every species of bird, having the 
greatest development in those of powerful flight, whilst 
in those who have lost the use of their wings the keel has 
disappeared entirely, and the Szernum is a flat plate, similar 
to that of the human skeleton. Many powerful birds of 
flight do not, however, use an extraordinary amount of 
muscular power. They soar and float upon the air cur- 
rents, making use of the feathers of the wing to act as a 
series of planes, and the gulls and the Albatross have com- 
paratively small keels to the Sternum by comparison with 
a Pigeon, and the latter again is small compared to that 
of a Humming Bird. The movement of the wings of this 
small bird is so fast that they appear to be transparent, 
and it has been estimated that they make from 600 to 1,000 
strokes of the wing per minute, developing more muscular 
energy than any other animal. 

It will be noted that the Sternum of animals is attached 
to the ribs only. In the bird, these latter have been 
strengthened by a bony projection from each rib overlap- 
ping the next behind it, forming a kind of basket work. 
Even so, the constant pressure of the chest muscles during 
flight are apt to cause undue contraction were it not for 
the additional support given by a stout column of bone 
called the Coracoid Bone. Attached to this again is the 
Clavicle, better known as the Merrythought. It will thus be 
found that the shoulder ofa bird has two bones which are 
not ptesent in animals, whilst the Scapu/a, or shoulder-blade 
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itself, takes a very secondary place, being the long knife- 


like bone lying alongside the Dorsal Vertebre. 

The similarity between the wing of a bird and the arm 
of a man is very marked (Figs. 31 and 32), the greatest 
change taking place at the wrist where two bones take the 
place of eight. The fourth and fifth fingers have also 
disappeared, so that the bird has the first and second finger 
joined together, and a vestige of the thumb. 

The Ikum, Ischium, and Pubis have become fused into 
one bone, along with the vertebre ; and the Femur bone 
of the leg is relatively short. The knee proper of a bird is 
seldom visible, even in such long-legged birds as Herons 
and Flamingos, where the extra length is due to the elon- 
gation of the next two joints, the T7bia and the Tarsus. 
The so-called knee of a bird is actually the heel, and the 
Tarsus bones have become merged into one shank covered 
with scales. 

In the foot, the gteat toe has turned backward, and the 
small toe has completely disappeared—the bird thus 
walking upon its toes and not upon the flat of the foot as in 
mankind. 

The large feathers of the wing with slightly tapering 
ends are the Primaries, or first flight feathers, and those 
with broad ends are the Secondaries. 

Although apparently very complicated, the arrangement 
of feathers on a wing is quite easy to follow. 

The first Primary feather grows from the first joint, 
extending as a continuation of that bone. From the second 
bone, two Primary feathers grow, and from the next bone 
either seven, eight, or nine. 

The Secondaries grow from the Radius, and average 
about fourteen in the smaller birds. These are always 
known as the flight feathers of a wing. 

NOTE.—Primaries (Plate xxv) vary but little in 
number, usually nine, ten, or’eleven. Secondaries on the 
contrary vaty considerably. In such birds wherein the 
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wing is greatly lengthened it is the Secondaries which — 
ate increased in numbers, the two extremes being the 
Humming Bird with ten Primaries and six Secondaries, and 
the Albatross, with ten Primaries and forty Secondaries. 

It is obvious that if these flight feathers were not sup- 
ported in some manner, the pressure of air in a stroke of 
the wing would cause them to bend at the base of the quill. 
This is safeguarded against by a broad ligament, through 
which the quills pass, helping to keep the feathers in posi- 
tion, and again by a second row of stiff feathers, reaching 
about half way. They grow immediately over the flight 
feathers, so close that the two seem to have grown together 
and attach to the same ligament. Consequently, they are 
identical in numbers to the feathers they cover, and are 
known as the Greater Coverts, the under surface of the 
wing being supported in the same manner. Overlapping 
these again will be found the Lesser Coverts, usually about 
five rows, each row reversing in direction. 

NOTE.—A peculiarity about the smaller song-birds is 
that they seldom have more than three rows of Lesser 
Coverts, and often these three rows never properly 
develop. 

Five short stiff feathers grow from the Thumb, and are 
known as the Bastard wing. The Penne ate again a series 
of short stiff feathers, and help to close the gap between 
the body of the bird and the innermost feathers of the arm 
ot Secondaries. In birds, such as the Gull tribe, where the 
Humerus is very long, these feathers are large and well- 
developed. They grow in a double series, one from the 
upper and one from the under surface of the bone. 

From the Scapu/a grow a clearly defined group of fea- 
thers, which act as a roof, overlapping both the body of the 
bird and the upper portion of the wing when closed. 
Consequently, when a bird is at rest and the wing pressed 
to the body, it is impossible for rain or moisture to trickle 
down inside the wing. 
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NOTE.—Upon alighting, the first action of a bird is to 
settle the wings comfortably against the body and beneath 
this group of feathers. Most small birds require to seek 
shelter during rain, the Scapu/aries not being well developed, 
but in all water birds, also the Eagles and Hawks, their 
shape and pattern is very marked. 

The feathers of the breast, known as the plumage 
feathers, vary considerably in different types of birds. From 
this part of the body the down feathers grow, and are 
found most highly developed in the Heron tribe, where they 
form large patches over the breast and thighs, known as 
“Powder down.” If carefully examined, this will be found 
to consist of a number of feather barbs matted together, 
and of such a friable nature that they disintegrate at the 
touch into a fine powder. 

In some bitds, Fi/o-P/umes play a conspicuous part in 
the colouration of the plumage. They attain great length 
and form large patches, as in the white thigh patches of the 
Cormorant, or give a hoary appearance to the necks of such 
birds as the Condor Vulture. Little is known of the 
meaning or use of Filo-Plumes. They are the long hair- 
like threads which remain over the body of a fowl when 
plucked. 

Many of the Contour feathers are double. That is to 
say, they have an aftershaft known as Hyporhachis. In the 
Emu, the aftershaft is the same length as the feather, and 
it is always well developed in the game birds. The long 
plume-like feathers growing down the back of these latter, 
and also the domestic fowl are formed in this manner. 

The first aim of the artist or designer when introducing 
a bird in flight is to introduce a beautiful shape to the wing 
contour, and so often this is done at the expense of truth, 
ignoring the fact that every type of bird has its distinctive 
form of wing. A bitd which spends the greater part of 
its life in the air, such as the Swallow, has a wing in the 
form of a long, narrow-pointed blade. Whilst in those 
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that fly but short distances, such as the Partridge, the wing 
takes a broad, rounded shape, and there is an infinite 
vatiety between these two extremes. 

The importance of this cannot be over-estimated by 
figure painters when introducing angels, cherubs, or evil 
spirits into their designs. A wing ill-designed and with 
loose feathers as if in moult is constantly seen in sculptures 
and designs, when a more decorative result, artistically, 
would have been gained by a true form of wing. Imagina- 
tion hesitates at the thought of angels fluttering about with 
the short quick action of a Sparrow, whilst the spirits of 
the wind should surely hurl themselves through space 
with the sinister knife-like wing. 

The typical form is ten Primaries of equal length, but 
owing to manner of attachment the first feathers appear 
to be the longer, whilst the remainder appear to diminish. 
In birds which fly with remarkable rapidity, that is, with 
tapid strokes of the wing, including the song birds without 
exception, the second feather is the longest and the first 
feather abbreviated. 

The beak of a bird has a greater scientific than artistic 
interest ; its many variations being adaptations to 
different methods of feeding. The earliest known fossil 
bitds were provided with teeth, but modern birds have 
a sheath composed of horn, and in accordance with 
the nature of the food, the shape of the sheath or beak 
varies. 

The common form is the Dagger type, serving in 
addition as a hammer, pair of pincers, or instrument for 
holding or tearing. Beaks such as this are possessed by 
the Raven, the Rook, the Kingfisher, and the Finch tribe. 
Mote specialised types are found in the Herons and Egrets, 
with, in addition, an arrangement of the muscles of the 
Cervicle Vertebra, which enables the head to be darted 
forwatd with lightning speed, and so spear or transfix 
the prey. 
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Birds with this development carry the head with a dis- 
tinct angular curve to the neck—totally different to the 
curves taken by the neck of a Swan, Crane, or Flamingo. 
A Heron in flight carries the head curved back upon the 
shoulders in complete contrast to a bird similar in 
build, such as the Stork, where the head is carried 
outstretched. 

Certain forms of beaks have developed to become probes 
for use in soft mud, examples being the Curlew, the Snipe, 
the Avocet, and the Woodcock. The beak of the latter 
hasa mobile tip, which is extremely sensitive, and on contact 
with a worm can grasp and withdraw same from a con- 
siderable depth of mud with the minimum amount of 
effort to the slender beak itself. 

Very few birds use the feet to convey food to the mouth, 
but this is done by the Parrots, whose beak is of the pincer 
type only. In exchange, these birds make as much use 
of the beak in climbing as of their feet. 

The Ducks have a specialised form of beak, suitable to 
their methods of feeding. The inner edges are provided 
with rows of small plates, almost like teeth, and their 
function is to act as strainers, the water being forced out 
by the movement of the tongue whilst the small animalculae 
and particles of food are retained. 

The fish-eating ducks, like the other fish-eating birds, 
ate provided with a small hook at the end to enable them 
to hold their slippery prey, and a greater development of 
this is found in the beaks of the birds of prey, although in 
the latter its use is more for the purpose of tearing and 
rending. The feet are in these birds the weapons of offence, 
being provided with powerful talons, but they are also 
used to hold down the food whilst tearing it to pieces. 
Both the Crows and the Vultures hold down their food by 
means of the feet. 

The beak of the grain eaters is usually softer in structure 
and slightly curved, whilst the Swallows and similar insect 
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eating birds have extremely short beaks with very wide 
mouths or gape, which enables them to snap and swallow 


immediately whilst in full flight. The mouth of the 
Nightjar is fringed with bristles to brush off the wings” 


of the night moths, whilst the succulent body-part is being 
swallowed. 

Perhaps no gteater scope for decorative treatment 
exists than in the feet of birds (Plates xxxIv, XXXV, XXXVI), 
and perhaps no greater failure to make the most of the 
opportunity is more evident. 

The foot of every bird is covered with scales, the pat- 
tern of which is a delight in itself, and yet how seldom is 
this fact made use of for the purpose of design. For the 
painter of pictures there is some excuse for the neglect, 
because his problems are those of tone values and colour, 
and the details have often to be sacrified for the sake of 
breadth, but the student who wishes to treat the bird in pen 
and ink or other decorative manner, cannot afford to over- 
look this pattern. 

The principal laws governing the structural formation 
of the foot are :— 

The first toe corresponding to the human thumb is 
placed at the back and consists of one bone only. 

The second toe is on the inside of the foot and consists 
of two bones. 

The third or middle toe consists of three bones, and the 
Fourth or outer toe has four bones. With very few 
exceptions does this rule vary. 

The Passerenes or Perching birds (Plate xxxrv) have the 
hind toe long, and freely movable to enable them to grasp 
the bough, and the method of progression upon ground is 
usually to hop. 

The Walking birds (Plate xxxrv), such as Fowls, Game 
birds, etc., have the hind toe small, often not reaching the 
gtound, and practically without movement, whilst in the 
Ducks this toe is almost negligible. 
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The Birds of Prey on the contrary have this toe very 
developed, and capable of considerable movement. 

In some birds the three front toes are joined together 
throughout the greater part of their length, without any 
separate movement whatever ; an example being the King- 
fisher, who uses the feet for perching and no other purpose, 
and is known as Syndactyle. 

Many of the climbing birds (Plate xxxv), such as the 
Woodpeckers, have the toes in pairs, two in front and two 
behind, and the Parrot possesses the power of transferring 
the second toe either in front or behind at will, hence these 
feet are known as Zygodactyle. 

The Cuckoo is also Zygodactyle. 

Most of the Water birds (Plate xxxvz) have the toes 
joined by a web, but this varies considerably from the foot 
of a Pelican, wherein all four toes are joined for their entire 
length, the Duck wherein the three front toes only are 
joined, the Grebe and the Coot, each toe of which is 
provided with lobes, and the Moorhen, whose toes are 
remarkably long and slender, the web being nothing more 
than a flattening of the under surface of the toe. 

The Swallow passes the greater part of its life on the 
wing, and has no use for legs except for supports when 
resting. Consequently these have become so small that 
the bird has a difficulty in rising from the level ground 
should it by any chance alight thereon. It prefers to 
launch itself into the air from the eaves, roof-tops, or 
telegraph wires, and the toes have become of little service 
except to cling, consequently the four toes are all in front. 

Like most other animals whose habitat is ice and snow, 
the foot of the Ptarmigan is feathered upon the sole, whilst 
the toes themselves, for the sake of warmth, are covered 
throughout with feathers. 

There is one law, without any exception whatever, 
governing the arrangement of feathers in the tail of 
a bird. 
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The top feather is always in the centre of the tail, whilst 
the remainder take their positions beneath one another, 
thus bringing the outer feathers to the bottom. 

NOTE.—Recollection of this fact makes the closed 
tail of a bird very simple to understand, and will avoid a 
very common mistake found in drawings of the tail being 
inserted upside down. 
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Although the shape of a bird’s tail will vary considerably, 
the number of feathers is usually the same, namely, twelve. 

The Wild Duck, however, has sixteen, but the four 
extta feathers which are in the centre are different in colour 
and turn upwards, forming the sickle shapes so charac- 
teristic of these birds. 

The Humming Bird is again an exception, having only 
seven feathers, whilst the abnormal Fantail Pigeon has 
developed nearly forty tail feathers. 

NOTE.—When drawing birds, particular notice should 
be taken of the characteristic manner in which some species 
use their tails to express their emotions. The Blackbird upon 
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alighting, carries the tail high for a few seconds, in a totally 
different manner to that when hopping along the ground. 

The general rule is that quiet, soft mannered birds hold 
the tail low and beneath the wing tips, whilst energetic and 
inquisitive birds, such as the Wren, carry it erect. 

At the base of the true tail feathers will be found a series 
of smaller feathers on both upper and lower sides of the 
tail, known as the tail coverts, and in certain birds they play 
an important part in forming sham tails. 

The statement that the arrangement of tail feathers has 
no exception will probably be queried when consideration 
is given to the tail of the domestic cock. In this bird, how- 
evet, the teal tail consists of short, stiff feathers of dingy 
hue, arranged to form a roof-shaped wedge, and serves 
as a support for the beautiful sickle feathers which are 
actually Upper Tail Coverts. 

In all respects, with the exception of the head, the gene- 
ral rule of feather masses applies to the domestic Fowl, and 
a similar arrangement can be plainly observed when that 
magnificent bird, the Turkey Cock is in full display. The 
Pheasant, again, is obedient to the same law, although small 
variations in some of the details will be observed. 

The Peacock is so essentially a bird of decoration and 
offers such a wide scope for variety of treatment, that this 
book would be incomplete without a diagram showing the 
tail outspread (Plate xt). 

Whilst in no way desirous to hamper the imaginative 
treatment or convention of the designer, who, after all, is 
justified in making his own laws, it is quite possible to treat 
this bird in a perfectly decorative manner and yet be 
scientifically correct. 

The tail proper of the Peacock consists of twelve grey 
stiff feathers, hidden by and supporting the decorative tail, 
which is actually the coverts and feathers of the back. 
The wings ate never visible in front of the tail when the 
latter is outspread. 
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CHAPTER VI 
WILD ANIMALS 


T is sometimes said, second thoughts are best, but 
| applied to the sketching of wild animals they may 
become an error of judgment. It is of such. para- 
mount importance that the mental and visual impression 
received by the first glimpse of an unfamiliar animal should 
be retained; it being the fountain from which, perhaps, the 
soutce of inspiration may flow at a later date. Our first 
view of a Giraffe may be that of a dappled shape against the 
sun-splashed foliage, and the vision is a delicate pattern of 
cteam, fawn, and green; or it may be a glance inside a 
building and an impression received of a gaunt, towering 
caticatute of the animal world. Neither of these instan- 
taneous glances or impressions should be dismissed from 
the mind, but stored in the memory for future reference, 
perhaps to be revived many years later in the form of a vivid 
character study. This is the art of visualisation, and 
should be part of the training of every young student. It 
can be acquired with practice, and no finer method can be 
devised of demonstrating the importance of essentials such 
as action, pose, proportions and character, and the secon- 
daty position of mere details. The correct number of tail 
feathers or the exactness of the stripes has an interest in 
the final result, but is negligible in comparison with the 
importance of the characterisation. 

When drawing from the Giraffe (Plate x11) note the 
ptominence of the shoulders and the sloping back. The 
apparent knock-knee aspect of the forelegs and the gro- 
tesque hindquarters, the articulations of the spinal column 
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in the neck, and particularly the facial expression. In this — 


respect the Giraffe is, perhaps, one of the exceptions which 
prove the general rule, for it is not the ears and tail, but 
the mobile lips and limpid eyes which enable it to demon- 
strate so effectively the supercilious smile, the bucolic joker, 
ot the melancholic dyspeptic. 

Artistically, the Giraffe is a failure, but an excellent test 
of draughtsmanship. 

The Camel (Plate xu) is another good model for the 
student. Its movements are not hurried and it will often 
stand in the same position for long periods. 

Again, both this animal and the Giraffe are excellent 
training on account of their size. It demands a breadth 
and largeness of observation to put correctly upon a small 
sheet of paper the proportions of an animal several times 
the height of the observer. This faculty applies with 
equal truthfulness to other models such as trees and build- 
ings, but in these cases a point of view can usually be selec- 
ted for the purpose, whereas with animals the choice is 
often not with the artist. Upon one occasion I was obliged 
to observe my model through a keyhole and more than once 
from a precarious perch upon the top of a step-ladder. 

Kangaroos (Plate xLmm) are, again, excellent practice for 
the cultivation of a broad and free method of drawing. They 
pose quietly and with an infinite variety of graceful posi- 
tions. Confusion of pattern and coloration is almost 
absent and full use should be made of them to develop 
and improve a feeble technique. 

The Polar Bear (Plate xtv), as a model, appeals to all 
the instincts of the artist, equalled, perhaps, but not greater 
than those called forth by the drawing of the human figure. 
The most delicate of handling is required to contrast the 
firm bony structure of the head with the massive and yet 
subtle lines of the fur-covered body. The exact moment 
when to draw is essential. Its poses, so dignified and 
statuesque in themselves, are not always suitable for the 


SOOUVONVN JO ACNIS 


gi 


PLATE XLIV 


STUDY OF BEARS 


92 


ee 


AIX ALVId 


on oe ee a a oe 


MAbs 


SUADIL GNV SNOIT 4O 


ACQOLS 


93 


94 ANIMAL DRAWING AND ANATOMY 


pencil, and hours of watchfulness may be required to put 
down in a few simple strokes all the concentrated strength 
and beauty of the beast. 

The Brown Bear (Plate xttv), on the contrary, is merely 
a study of hair and possesses little of interest to the artist 
apart from its hold upon the affections of the general public. 

Drawings of interest can always be obtained from 
Lions, Lionesses, Tigers, Leopards, etc. Every method of 
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4. LEOPARD 5. Domestic Cat 6. Lynx 
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technique can be employed, and varying from the purely 
decorative to the naturalistic. The broadside view of a 
Lion yawning (Plate xtv) is an example of a vivid, quick 
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sketch elaborated by continued study. Although, perhaps, 
the final result is not so artistically satisfying as the broader 
treatment of the Polar Bear, it is shown as an example of 
the results which should be easily obtained by a young 


student. 
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Professor Arthur Thomson, in his book, “‘ The Art 


Anatomy of Animals,” 


has shown most concisely the 


atrangement and growth of the hair forming the mane of 
the Lion, and every student should familiarise themselves 
with this diagram. Further to this, note should be 
made of the development of hair upon the jaws of the cat 
tribe and its importance to the artist. Upon the head of the 
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Tiger very little of the 
striping has been intro- 
duced, and yet the distinct 
character is quite obvious. 
This growth is also present 
upon the domestic cat and, 
cattied further, upon the 
Lynx, finally forming al- 
most a halo upon the head 
of the Lion. 

It has been previously 
stated in this book that 
efforts should always be 
made to avoid the stuffed 
animal appearance, and 
that a suggestion of the 
twitching tail or move- 
ments of the ears will give 
the touch of life. A perfect 
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example of such details will be found in the decorative 
drawing of an Ostrich with its raised foot and turn of 
the head. , 

This bird also makes an excellent example for a lesson 
upon evolution. The wings have almost disappeared, 
and are no longer of use as aids to flight, having neither 
ptimary nor secondary feathers. The Ostrich relies for 
safety upon its fleetness of foot, and when running at full 
speed will use the wings in a rotary or windmill action to 
help its progress. The foot bears a close resemblance to 
that of the Horse, the hoof being represented by the big 
toe nail, whilst the remaining toe ceases to perform any 
useful function. 

The remaining plates should be of interest to a student, 
inasmuch as they are pages reproduced direct from a 
sketchbook and introduced in order to show a variety of 
technique. The daintiness and grace of the Indian Cattle 
(Plate xLv1) obviously required the most delicate handling 
of the pencil, with a loving patience which will enable the 
exquisite modelling to be captured. 

Plate xtvir. The front foreshortened view of a Wapiti 
is an interesting contrast. A momentary pause, when both 
brain and pencil must move at lightning speed to capture 
the arrested action, requites a simplification of technique, 
and this may be observed in the suggestiveness of the treat- 
ment of the slender forelegs. As a sketch, the rear view of 
the same animal is not quite so successful, the head being 
rather heavy and laboured. A slighter treatment of this 
detail would have helped the impression of foreshortening. 

For drawings such as these, my own preference is to use 
a catbon pencil upon smooth paper. A twist of the fingers 
will give either a broad flat point or one of copperplate 
fineness, whilst greater or less pressure to accentuate a 
colour or detail becomes almost automatic. Sketching 
direct in pen and ink has never appealed to me, owing to 
the rigid inflexibility of the pen point, but I admit that many 
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splendid results have been achieved in this method. When 
used, however, it is, perhaps, advisable to accentuate 
slightly the angles, and by so doing stress the character, 
ot otherwise the solid black of the ink is apt to make the 
outlines become rather monotonous. For examples, note 
the head of the young Fox (Fig. 38) and also the Lynx 


(Fig. 39). 
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As quick sketches (Fig. 36) Wolf Cub, and (Fig. 35) 
Jackal, are interesting, but nothing more. There is not 
sufficient material to work from at any future date, and the 
same criticism may be applied to the page of Monkeys 
(Plate xix). The studies of Chimpanzees have, however, 
far mote valuable qualities of suggestion, and the quick 
foreshortened sketch of an Elephant (Fig. 42) has captured 
the elusive action of this huge beast as he rocks from side 
to side and transfers his weight from leg to leg. As an 
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example of observation, this drawing is, perhaps, unequalled 
throughout this book. 

Animal painting to-day is woefully neglected, and per- 
haps this is not to be wondered at when the difficulties are 
considered. ‘The varieties of animals alone amount to 
some hundreds, each having its own zoological or anatomi- 
cal peculiarity, and a thorough knowledge of this is neces- 
saty before elimination of unessentials is begun. The 
attist has, however, the art of selection, that priceless gift 
which enables him to rise above the camera and the film. 
The true picture appeals more by what is left unsaid than 
by facts given. 
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Albatross, 64. 
Avocet, beak of, 74 (Plate xxxii). 


Barn Owl, foot of (Plate xxxyv). 

Bat, 18. 

Bears, 94 (Plate xliv); Polar, 96. 

Birds, 55-86 : beaks (Plates xxxi, xxxii, 
xxxili); feathers, 55, 56, 66, 70, 71, 
82, 83, 86 (Plates xxiv, xxv, xxvi, 
xxvii, xxviii, xxix, xxx); skull, 58 
(Plate xxvi); wings, 64, 70, 72 
(fig. 31); underside and closing of 
(Plate xxix); tails, 83. See also under 
names of birds. 


Blackbird, 83, 86; beak (Plate xxxii). 
Blackcock, tail of (Plate xxxvii). 


Camel, 90 (Plate xiii). 

Cart Horse (Plate iii); skull of (Plate iv). 
Cat, 18, 58 (Fig. 34). 

Chicken, foot of (Plate xxxiv). 
Chimpanzees, 102 (Figs. 43, 44, 45). 
Chow, 45 (Plate xix). 

Collie, 41, 43, 45 (Plate xviii, Fig. 28). 
Condor Vulture, 70. 

Coot, 80, foot of (Plate xxxvi). 
Cormorant, 70, beak of (Plate xxxiii), 


Cow, 31-36; muscles (Plates xiii, xiv); 
skeleton (Plate xii); skull, 31. 


Crane, beak of, 74. 

Crow, foot of, 74. 

Cuckoo, 80; foot (Plate xxxv). 
Curlew, beak of, 74 (Plate xxxii), 


Deer, 52. 

Deerhound, 50 (Plate xxi), 

Diver, beak”of (Plate xxxii), 

Dog, 18, 37-53. See under names of 
breeds. 


Donkey, tail of (Fig. 7). 


Duck, 74, 80; beak of te xxxiii) ; 
Wild Duck, skeleton of, in flig 
(Plate xxvii), wing of (Plate xxviii). 


Eagle, 70; Golden Eagle, beak of 
(Plate xxxiii), foot of (Plate xxxiv). 

Egret, 72. 

Elephant, 102 (Figs. 40, 41, 42). 

Esquimaux, 45. 


Fantail, 83. 

Finch, 72. 

Flamingo, 66, 74; beak of (Plate xxxii). 
Fowl, domestic, 86. 

Fox, 58, 102 (Figs. 37, 38). 
Gannet, beak of (Plate xxxii). 
Giraffe, 61, 87, 90 (Plate xli). 
Goatsucker, foot of (Plate xxxv). 
Grebe, 80, beak of (Plate xxxi). 
Greyhound, 11, 50, 52 (Plate xxiii). 
Grouse, foot of (Plate xxxv). 
Guinea Fow] (Plate xxxix). 

Gull, beak of (Plate xxxii). 


Hawk, 58, 70. 

Heron, 66, 70, 72, 74, beak of (Plate 
Xxxi). 

Hipparion, leg of (Fig. 4). 

Horse, 7-29 (Plate x): toes, 7; leg, 
leg bones, and joints (Figs. 5, 13, 
14, 15, 16, 17, 18, 19); tail, 9 (Fig. 
10); measurements, II (Plate iii); 

as shown by skulls (Plate iv); 
“expression,” 13 (Plate v); skeleton, 
15 (Plate vi, and Fig. 12); muscles, 
18-27 (Plates vii, vili, ix) and Figs. 
20, 21, 22, 23, 24), hair tracts, 29 
(Fig. 25). 
Humming Bird, 64, 83. 
Hyracotherium, leg of (Fig. 2). 
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Indian Cattle, 101 (Plate xlvi). 

Jackal, 102 (Fig. 35). 

Kangaroo, 90 (Plate xliii). 

Kestrel (Plate xxiv). 

Kingfisher, 72, 80, beak of (Plate 
xxxi); foot of (Plate xxxv). 

Lapwing, foot of (Plate xxxiv). 

Leopard, 94. 


Lion, and Lioness, 94, 96 (Plate xlv, and 
Fig. 34); Lion yawning (Plate xlv). 


Lynx, 102 (Figs. 34, 39). 


Magpie, tail of (Plate xxxvii). 

Man, arm of (Fig. 32). 

Martin, clinging to wall (Plate xxxviii). 
Mesohippus, leg of (Fig. 3). 

Mole, 18. 

Monkeys, 102 (Plate xlix). 

Moothen, 80, foot of (Plate xxxvi). 
Mouse, 58. 


Nightjar, 76; beak of, 76 (Plate xxxii), 


Osprey, foot of (Plate xxxiv). 

Ostrich, 1o1 (Plate xlviii). 

Owls, 58 (Plate xxxv). 

Parrot, 74, 80; beak of, 74; foot of 
(Plate xxxv). 


Partridge, British, 72; beak of (Plate 
xxxii); foot of (Plate xxxvi); tail of 
late xxxvii). 


Partridge, French, beak of (Plate xxxii) 

Peacock, 86 (Plates xxxviii, xl). 

Pelican, beak of (Plate xxxiii). 

Penguin, beak of (Plate xxxii). 

Pheasant, 86 (Fig. 33); foot of (Plate 
xxxiv). 

Pigeon, 58; feathers of (Fig. 29); 
skeleton (Fig. 30). 


Pintail Duck, foot of (Plate xxxvi). 
Polar Bear, 90, 94, 96 (Plate xliv). 
Poodle, 47 (Plate xxii). 

Prjevalski’s Horse, tail of (Fig. 9). 
Ptarmigan, 80; foot of (Plate xxxv). 
Puppies, study of (Plate xv). 
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Rabbit, 58. 


Racehorse, 9, 11, 52 (Plate iii); skull 
of (Plate iv). 


Raven, 72; beak of (Plate xxxi). 

Rhinoceros, 7. 

Rook, 72; beak of (Plate xxxi); foot of 
(Plate xxxiv); tail of (Plate xxxvii). 

Samoyede, 45. 

Sand Mattin, tail of (Plate xxxvii). 

Scottish Terrier, 47 (Plate xxi). 

Setter, 50 (Plate xx), 

Sheep, 1-5 (Plate i); arrangement of 
wool (Plates i, ii, and Fig. 1). 

Sheep Dog, 50 (Plate xix). 

Shoveller Duck, beak of (Plate xxxiii), 

Snipe, beak of, 74. 

Spaniel, 45 (Plate xx). 


Sparrow, 58, 61; underside of wing 
(Plate xxx). 


Squirrel, 18. 


Swallow, 70, 74, 80; tail of (Plate 
xxxvii); clinging to wall (Plate 
Xxxviil). 

Swan, neck of, 61, 74. 

Swift, foot of (Plate xxxv). 


Tapir, 7, feet of (Fig. 6). 
Terrier (Fig. 27); wire-haired (Plate 
xvii). 


Tiger, 94 (Plate xlv, and Fig. 34). 
Turkey Cock, 86. 


Vulture, 70; feet of, 74. 
Wapiti, 101 (Plate xlvii). 
Water birds, 80. 


Wild Animals, 87-103. 
names of animals. 


Wild Duck, 83; tail of (Plate xxxvii). 

Wolf, 37 (Plate xvi). 

Wolf cub, 102 (Fig. 36). 

Woodcock, 58; beak of, 74 (Plate 
xxxii). 


Woodpecker, 80. 


Wood Pigeon, wing of (Plate xxx); 
tail of (Plate xxxvii). 


Wren, 86. 
Zebra, tail of (Fig. 8). 


See under 
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